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PREFACE 
The research reported herein (and in the 1982 through 1989 annual reports) is directly 
related to Priority III stated in the "Action Plan" (p. 15) of the Emergency Striped Bass Study 
(Anadromous Fish Conservation Act Amendment, Public Law 96-118). The amendment was 
the result of a decline in striped bass (Marone saxatilis) landings from Maine to North Carolina 
since the mid-1970's. This report summarizes the results of the fall 1989 and spring 1990 
sampling period and compares these results with the previous work. 
The specific objectives executed during the 1986 through 1990 programs were to: 
1. Characterize the composition of striped bass in Virginia's inshore fisheries
in the Rappahannock River.
2. Cooperate in a multi-state development of a program to monitor striped bass
stocks in the eastern United States.
3. Make continuing contributions to the study of growth rates through back
calculations of size at age.
Our data, in conjunction with those of other states investigating coastal stocks of striped 
bass, will contribute to the general knowledge necessary for evaluation of rational management 
alternatives, both in Virginia's waters and coastal waters of the eastern United States. 
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SUMMARY 
1. A total of 6,840 striped bass was sampled from Virginia's Rappahannock River pound
net fisheries between November 1986 and June 1990. Only 102 fish were obtained from
commercial gill nets during the same time period.
2. From the total sampled from pound nets, ages were determined for 6,503 of the striped
bass.
3. An experimental gill net was periodically deployed from 17 March 1990 through 17 May
1990. The resulting data are still being analyzed.
viii 
. INTRODUCTION 
Striped bass (Marone saxatilis) have been an economically and socially important 
component of the commercial and recreational catch in the Chesapeake Bay area. The 
Chesapeake Bay supports one of the East Coast's principal spawning populations of striped bass. 
A drastic decline in commercial landings of striped bass in Virginia has occurred since 1974 
(Fig. 1). The commercial landings in Virginia averaged approximately 203 metric tons (MT), 
from 1978 through 1981. During 1982 through 1983 the landings averaged only 70.4 MT. The 
decline in Virginia's striped bass landings is representative of the situation from Maine to North 
Carolina. In a morphological study conducted by Berggren and Lieberman (1978), they 
concluded that the Chesapeake Bay was the major contributor ( > 90%) to the coastal fishery, and 
the Hudson and the Roanoke rivers were a small contributor to the fishery. Van Winkle et al. 
(1988) reanalyzed Berggren and Lieberman's work and concluded that stock contributions from 
the Chesapeake Bay and the Hudson and Roanoke rivers are highly variable. Van Winkle et al. 
(1988) estimated that Hudson stock constituted over 40% of the striped bass captured in the 
coastal fishery during 1975. The central force of management effort is the restoration of the 
Chesapeake Bay stock, which historically has been an important contributor to the coastal 
fishery. 
Toward this end, the Virginia Marine Resources Commission (VMRC) has changed its 
regulations concerning the commercial and recreational harvest of striped bass. In December of 
· 1982, VMRC closed the spawning areas of the James, Mattaponi, Pamunkey and Rappahannock
rivers from 10 April through 21 May. Drift gill nets could be fished as long as they were
constantly attended and all striped bass captured were released. In March 1984, a five fish per
1 
day creel limit for hook and line fishing in tidal waters was enacted, and spawning area closure 
was changed to 1 April through 31 May. In June 1985, VMRC acted to initiate closed season 
on all of Virginia's tidal waters from 1 December through 31 May, and an 457 mm (18 inches) 
minimum size limit in tidal waters, with two fish or 5 % bycatch allowed during the harvest 
season. A 610 mm (24 inches) minimum in the Territorial Sea with no bycatch allowed was also 
instituted. In June of 1986, VMRC again acted to increase the Territorial Sea minimum to 762 
mm (30 inches), and the bycatch for the tidal waters was repealed. In September 1986, the 457 
mm minimum size in tidal waters was increased to 610 mm (24 inches). Based on a new 
maturity schedule the Territorial Sea size was increased to 965 mm (38 inches) in January 1989. 
A complete moratorium in tidal waters and the Territorial Sea was enacted in June 1989 (L. 
Gillingham, VMRC; personal communication). 
Because of low stock levels, the Chesapeake Bay stocks may not be contributing their full 
potential to the coastal. migratory population which supports the fisheries north of the 
Chesapeake. Therefore, the information obtained in this study is crucial for the development and 
implementation of a coordinated management plan for striped bass in Virginia, and along the 
eastern seaboard. 
METHODS 
Samples were obtained from cooperating commercial fishermen from river mile 25 
to 47 on the Rappahannock River. Prior to the partial and complete moratorium, the 
Rappahannock River was the leading site of striped bass fisheries in Virginia. Fishermen were 
telephoned daily during the prime months of the season (May through June, and September 
2 
through December), and several times a week at non-peak times to ascertain the availability of 
striped bass. On the days that samples were collected, the entire unculled catch of a net 
constituted the sample. 
Fork and total lengths (FL and TL), weight, sex, and scales were obtained from most of 
the striped bass sampled. Sex was ascertained by visual inspection of the gonad, length was 
measured to the nearest mm and weight to 45.4 g (0.1 lb) from fall 1986 through spring 1988. 
In fall 1988 an electronic balance was employed with accuracy to 28.4 g (0.06 lb). Accuracy 
was again increased in spring 1990 when a balance accurate to 0.1 g was interfaced with an 
electronic fish measuring board that recorded lengths to the nearest mm. This procedure greatly 
reduced the possibility of transcription and computer data entry errors. The information was then 
processed with the use of SAS and then managed by Paradox. 
Scales were removed from each specimen in the area just above the lateral line midway 
between the insertion of the first dorsal fin and the origin of the second (Merriman 1941). 
Scales were prepared for reading by utilizing the method described by Merriman (1941), except 
that an acetate sheet replaced the glass slide and acetone. All scales were aged using the 
microcomputer program (DISBCAL) of Frie (1982), as modified for a sonic digitizer­
microcomputer complex (Loesch et al. 1985). Growth increments were measured from the focus 
to the posterior edge of each scale annulus. A second reader was employed to randomly re-age 
10 percent of the scales (approximately 200 scales in the fall 1989 and spring 1990). If 
disagreement in the second reading was greater than 10%, all scales were re-read and differences 
resolved. In the back calculation of lengths from scales the following assumptions were made: 
(1) Scale growth is proportional to growth in length; (2) Annuli are formed yearly and at the
3 
same time; and (3) Scales that are aged come from the same (key) area of the body. 
Scale annuli form between April and June in Virginia waters; therefore, year classes, 
other than the zero year class, are considered to be a year older on July 1 (Grant 1974). This 
aging scheme differs significantly from that utilized in Maryland and North Carolina where age 
is incremented on 1 January. Thus, the same year class is designated a year older in Maryland 
and North Carolina six months before age designations are equalized for all three states. 
Striped bass fisheries in Virginia were differentiated by season and gear. Each sex was 
divided into two age categories, fish less than or equal to age 3 and greater than or equal to age 
4. The rationale of this dichotomy is that most fish less than or equal to age 3 have traditionally
contributed the largest numbers to the Virginia landings and these ages are not fully recruited 
into the coastal fishery. Total catch was recorded for each gear, when possible. 
The Atlantic States Marine Fisheries Commission (ASMFC) interstate management plan 
for striped bass, as amended in October 1986, calls for the protection of young females. 
Specifically, females of the 1982 year class, and following year classes, are to be protected from 
fishing mortality until at least 95 % have had the opportunity to spawn at least once. Thus, size­
at-age and growth rate data are needed if management measures, other than a total moratorium, 
are used to accomplish this objective. 
The acetate impressions of the scales were stored for back calculations of size-at-age and 
subsequent growth analysis. Estimates of the Gompertz weight-length relationship, and the 
allometric growth parameters were made using FishParm (Prager 1987), which utilizes 
Marquardt's (1963) algorithm for nonlinear least squares. 
4 
Weights at age for striped bass age 1 - 9 were estimated using the Gompertz function 
(Ricker 1975). 
where: Wt = Weight at time t; 
W = Hypothetical weight at t = O; 
0 
G = Growth parameter; 
g = Second growth parameter; 
t = Age. 
Allometry growth parameters for striped bass were estimated using the allometry function 
(Ricker 1975). 
where: 
w = aLb 
W = Weight of the fish; 
L = Length of the fish; 
a = Parameter of model;
b = Parameter of model. 
Catch per unit of effort was calculated as the number of striped bass captured per day per 
pound net, and is reported herein by river mile. Per day represents per 24-hours of soak time, 
and river mile is a surrogate for individual nets since either one net occurred in a river mile or 
only one net of two or more was sampled. 
CPUE = CID 
5 
Where: CPUE = pound net catch per unit of effort; 
C = the sum of the striped bass caught; 
D = the sum of the days fished. 
RESULTS 
A total of 6,840 striped bass was sampled between December 1986 and June 1990 from 
pound nets in the Rappahannock River (Table l ); 460 individuals were captured from the 
experimental gill net employed in spring 1990 (Table 1) and 102 individuals sampled from 
commercial gill nets in the fall 1986, 1987, and 1988 programs combined (Table 1). The 
information gathered from the experimental gill net deployed at river mile 48, from 19 March 
1990 through 17 May 1990 is being analyzed; the results will be presented in the next annual 
report along with contractual gill net data. A 102 individuals sampled from fall 1986 (n = 9), 
1987 (n = 79) and 1988 (n = 14) were not considered for analysis herein because the sample 
sizes were small, and we were not able to ascertain the gill net mesh sizes. 
In past years, based on season and gear there were three striped bass fisheries in the 
Rappahannock River: the fall and spring pound net fisheries, and fall gill net fishery, when the 
VMRC regulation permitted harvest. During the years that gill net samples were collected, very 
few fish were caught in gill nets due to the 61 cm (24 inches) minimum total length regulation 
and the scarcity of larger fish during the legal season (1 June - 30 November). The ban on the 
possession of striped bass was in effect during the spring of 1987 through spring 1989; however, 
a complete moratorium was enacted in June 1989. Samples were obtained by special permits 
granted by the VMRC to some fishermen for the sole purpose of obtaining fish for VIMS 
6 
research. 
Spring 1990 
The null hypothesis tested for both age groups (H0) was : the sex ratio is 1: 1 and the 
alternate hypothesis (Ha): the sex ratio is not 1: 1. The pound net catches in the Rappahannock 
River reflect the age and sex ratio compositions of the stock. In the spring 53.2 % of the catch 
were young (ages� 3) striped bass (Tables 2 and 3) whose sex ratio was 1: 1 (X2 = 0.18; P >
0.65). In the older age group (ages 2.. 4) males were significantly more numerous than females 
(X2 = 12.0; P < 0.01). 
The majority of samples from the spring fishery were collected in March (85.9%). With 
sexes pooled, the 1985 year class (age 4) was the modal age group in the pound net samples, 
accounting for 19.9% of the samples. However, females of the 1988 year class (age 1) were the 
dominant cohort (12.3%) and females of the 1985 year class (age 4) were the second most 
numerous cohort (10.5%). The maximum CPUE for males was the 1985 year class, 5.46 
fish/day, but for females the maximum CPUE was the 1986 year class, 5.33 fish/day, (Tables 
2 and 3; Fig. 3). 
Fall 1989 
In fall 1989, striped bass samples, 85.2% were young fish (ages� 3) and 14.8% were 
older fish (ages 2.. 4). Males dominated both age groups (ages� 3 and ages 2.. 4) and the sex 
ratio was significantly different from 1: 1 [(X2 = 50.6; P < 0.005) and (X2 = 15.9; P <
0.005), respectively] (Tables 4 and 5). This was contrary to what Hill and Loesch (1988, and 
7 
1987) found in the fall of 1988 and 1987 when the sex ratio was 1: 1 for the younger age group. 
The majority of the samples in the fall 1989 were collected in October. With the sexes 
pooled, the 1986 year class (age 3) was the modal group in the pound net samples. Males of 
the 1986 year class (age 3) were the dominant cohort (28%), and males of the 1987 year class 
(age 2) a close second (25.1 %) (Tables 4 and 5). The males of the 1986 year class had the 
largest CPUE (116.05 fish/day), while the males of the 1987 year class were the second largest 
with 99.6 fish/day (Tables 4 and 5; Fig. 4). The females showed a similar trend with the 1986 
year class having a CPUE of 65.45 fish/day, and the 1987 year class had a CPUE of 56.55 
fish/day (Tables 4 and 5; Fig. 4). 
Spring 1989 
In the 1989, spring pound net fishery the relative abundance of young striped bass 
decreased 72 % due to the presence of mature fish migrating to the spawning grounds. Males 
dominated the.=;:_ 3 age group (X2 = 20. 7; P < 0.001) (Tables 6 and 7). In the older age group 
(ages .z.. 4), the sex ratio was not significantly different from 1: 1 (X2 = 0.5; P < 30.0). 
In the spring, 46.6% of the striped bass samples were collected in June. The 1986 year 
class (age 2) was the modal group in the pound net samples and accounted for 45.5% of the 
collection (Tables 6 and 7). The 1986 year class males (age 2) dominated the collections by 
27.7% (Tables 6 and 7). The females for the 1986 year class accounted for 17.8% of the 
samples (Tables 6 and 7). Males of the 1986 year class (age 2) had the largest CPUE, 9.23 
fish/day, while the females of the same year class had the next largest CPUE, 5.56 fish/day 
8 
(Tables 6 and 7; Fig. 5). In spring 1990, females of the 1986 year class were captured only at 
river mile 25 (Tables 2 and 3). The CPUE for the females of the 1986 year class in spring 1989 
is 5.56 (Tables 6 and 7; Fig. 5). 
Fall 1988 
In the fall, 89% of the catch were young striped bass (ages� 3) (Tables 8 and 9). The 
sex ratio of this group was 1: 1 (X2 = 3.07; P > 0.05). In the older age group the observed 
sex ratio of 2.2: 1 was significantly different from 1: 1 (X2 = 26.5; P < 0.001). The 1984 males 
accounted for 62 % of the older group (Tables 8 and 9). 
The 1986 year. class (age 2) of striped bass was the modal group in the 1988 fall pound 
net fishery and accounted for 53.4% of the sample (Tables 8 and 9). Males of the 1986 year 
class (age 2) dominated the samples and accounted for 27% of the samples (Tables 8 and 9). 
Males of the 1986 year class (age 2) had a CPUE of 70.51 fish/day, while the females of the 
same year class had a CPUE of 69.16 fish/day (Tables 8 and 9; Fig. 6). This is contrary to 
what was observed in the fall 1989 when the males of the 1986 year class (age 3) had the largest 
CPUE and the females of the same year class had the third largest CPUE. 
Spring 1988 
In spring 1988, however, the sex ratio was totally different than in the fall. Males 
dominated both age groups (ages� 3 and ages 2.. 4) [(X2 = 28.2; P < 0.001) and (X2 = 40.8; 
p < 0.001), respectively] (Tables 10 and 11). This is contrary to what Loesch and Kriete 
(1987) found in spring 1987 when the older females were the modal group. 
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The majority of the samples from the spring fishery was collected in June. With sexes 
pooled, the 1985 year class (age 2) was the modal age group in the pound net samples, 
accounting for 28.5% of the samples (Tables 10 and 11). However, males of the 1983 year class 
(age 4) were the dominant cohort (23.7%) and males of the 1985 year class were the second 
most numerous cohort (19.5%) (Tables .10 and 11). With the sexes pooled, the 1986 year class 
(age 2) had the highest CPUE (19.56 fish/day) (Tables 10 and 11; Fig. 7). Males of the 1986 
year class had the highest CPUE (14.46 fish/day) of any cohort (Tables 10 and 11; Fig. 7). 
Fall 1987 
The pound net catches in the Rappahannock River reflected the age and sex ratio of stocks 
by seasons. In the fall, 88. 7% of the catch were young striped bass (ages� 3) whose sex ratio 
was 1: 1 (X2 = 0.145; P > 0.50) (Tables 12 and 13). In the older age group (ages 2. 4) males 
were marginally more numerous than females (X2 = 4.78; 0.02 < P < 0.05). 
The 1985 year class (age 2) of striped bass was the modal group in the fall pound net 
fishery and accounted for 50% of the samples (Tables 12 and 13). Females of the 1985 year 
class (age 2) dominated the samples and accounted for 23% of the samples (Tables 12 and 13). 
Females of the 1985 year class had the largest CPUE (52.83 fish/day) and the males of the same 
year class also had a CPUE of 41.23 fish/day (Tables 12 and 13; Fig. 8). This is different than 
what was reported for the fall of 1989 when males of the 1986 year class (age 3) dominated the 
CPUE, but in the fall of 1988 the age 2 (1986 year class) males and females dominated the 
sample with a pooled CPUE of 139.67 fish/day (Fig. 6). 
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Spring 1987 
In the 1987 spring fishery, the sex ratio structure was quite different than in the fall 1986 
pound net fishery. There were few young females relative to males (X2 = 34; P < 0.001), 
while older females were the modal group in the spring and were significantly more abundant 
than older males (X2 = 17; P < 0.001) (Tables 14 and 15). 
With sexes pooled, the 1983 year class (age 3) was the modal group in the pound net 
samples, accounting for 43% of the samples (Tables 14 and 15). However, females of the 1983 
year class (age 3) were the dominant cohort (24.1 % ) and males of the 1983 year class were the 
second most numerous cohort (18.9%) (Tables 14 and 15). Males of the 1984 year class (age 
2) had a CPUE of 15.22 fish/day while a CPUE of females of the same year class was only 2. 76
fish/day (Tables 14 and 15; Fig. 9). 
Fall 1986 
In fall 1986 the catches were composed primarily of young (ages � 3) striped bass 
(Tables 16 and 17), and sex ratio was 1: 1 (X2 = 3.46; P > 0.05). Also, although the data were 
few, in the older age groups (ages 2:.. 4) males were marginally more numerous than females (X2
= 4.27; 0.02 < P > 0.05) (Tables 16 and 17). 
The 1985 year class (age 1) of striped bass was the modal group in the fall pound net 
fishery and accounted for 57. 4 % of the samples (Tables 16 and 17). Females of the 1985 year 
class (age 1) dominated the samples and accounted for 29% while the males of the 1985 year 
class accounted for 28 .4 % of the samples (Tables 16 and 17). With the sexes pooled the 1985 
year class had a CPUE of 100.85 fish/day, with the males and females reporting a mean CPUE 
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of 53.58 and 46.27 fish/day, respectively (Tables 16 and 17; Fig. 10). This is contrary to what 
was observed in fall 1987, 1988, and 1989. With the sexes pooled both fall 1987 and 1988 age 
2 (1985 and 1986 year classes, respectively) had CPUE's of 94.06 and 139.57 fish/day, 
respectively. 
Size Analysis 
We have sampled 6,840 striped bass from pound nets located in the Rappahannock River, 
since the fall 1986 through spring 1990. Of this 6,840, we have been able to successfully age 
6,503 individuals. Size data (fork length and weight) were partitioned by season, gear, river 
mile, sex, age, and CPUE (Tables 2-17). Mean lengths and weights for year classes in each of 
the fisheries give insight into the size frequencies. All cohorts generally show increments in 
length and weight between the fall and spring. This growth increment may be attributed to: (1) 
availability of larger cohorts in the spring; (2) sudden growth in the early spring; and (3) 
growth during this period. To fully study this phenomenon, samples would have to be collected 
from the fall through the spring to fully assess this reported growth; however, current funding 
levels do not permit this. The Gompertz and allometric growth equations function adequately 
in predicting weights and lengths for the spring 1990 collections (Tables 18 and 19). The pooled 
mean value of b in the allometric growth function was 3.020 (Table 19); whereas, in the spring 
of 1989 and 1988, it was 2.96 and 2.90, respectively (Hill and Loesch, 1987; 1988). 
Back-Calculated Lengths 
Mean back-calculated lengths for each age class and sex (spring 1990) are reported in 
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Tables 20-22. Back-calculations of fish growth from scale measurements are usually estimated 
by (1) straight line through the origin; (2) straight line with intercept; (3) logarithmic line. 
The method we used to generate the body scale constant is a modification of the Fraser-Lee 
equation (Duncan 1980). The samples in spring 1990 were collected in March and April. In 
previous years the majority of the spring samples were collected in May and June. The reported 
back-calculated lengths for spring 1990 are larger than those of previous years (Hill and Loesch, 
1987; 1988). We believe that this reported change in the back-calculated lengths is due to the 
fact that sampling occurred earlier (sampling more of the migratory fish), and larger specimens 
were collected. 
DISCUSSION 
Female and male striped bass dominance varied on a seasonal basis due to different 
migrational patterns of the sexes. The proportion of females in the fall pound net fisheries was 
relatively strong compared to their presence in the spring fisheries. Previously, Loesch and 
Kriete (1982, 1983) documented the relatively strong presence of age 2 females in the coastal 
waters of Virginia in the spring. These findings support previous studies that indicated that a 
majority of age 2 females are in the rivers in the fall, but move to coastal waters in the spring 
and, therefore, do not participate in the spawning runs. 
Merriman (1941) stated, from an examination of striped bass from Long Island and New 
England waters, that many young males remain within the Chesapeake Bay to spawn while a 
larger proportion of the females of their respective cohorts migrate northward. Schaefer (1968) 
also reached the same conclusion from an investigation of sex and size composition of striped 
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bass in Long Island surf waters. Raney (1952) cited several investigations that indicated that the 
proportion of age 2 striped bass in northern waters increased when the corresponding year classes 
in the Chesapeake Bay were large. 
14 
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Table 1. The number of striped bass sampled from the Rappahannock River, Virginia, 
fall 1986 - spring 1990. 
Season Pound Nets Gill Nets Experimental Gill 
Net 
Fall 1986 779 9 
Spring 1987 620 
Fall 1987 1,140 79 
Spring 1988 363 
Fall 1988 1,661 14 
Spring 1989 455 
Fall 1989 1,643 
Spring 1990 172 460 
Total 6,832 102 460 
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Table 2. Mean fork length (L), standard deviation (SD) and CPUE (number of fish per 
day), pound nets, spring 1990. 
Year Class River Sex N L (mm) SD CPUE 
Mile 
1980 44 F 1 917.00 0.00 0.33 
1981 37 F 2 790.00 21.21 0.41 
44 F 3 869.33 42.00 1.00 
1982 25 F 1 756.00 0.00 0.33 
37 F 2 784.00 8.48 0.41 
44 F 3 746.00 30.05 1.00 
1983 25 F 4 691.75 32.90 1.33 
37 M 1 669.00 0.00 0.21 
44 F 7 682.43 38.09 2.33 
1984 25 M 4 615.25 42.17 1.33 
F 11 615.54 34.40 3.67 
37 M 3 602.00 35.34 0.61 
F 2 607.50 3.54 0.41 
44 M 1 587.00 0.00 0.33 
F 2 635.50 30.41 0.67 
1985 25 M 7 519.43 17.96 2.33 
F 17 516.82 24.00 5.67 
37 M 6 498.00 26.86 2.46 
44 M 2 516.50 78.49 0.67 
F 1 521.00 0.00 0.33 
1986 25 M 3 419.67 26.27 1.00 
F 16 436.06 27.25 5.33 
37 M 9 425.22 30.84 1.84 
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Table 2 (Continu_ed) 
Year Class River Sex N L (mm) SD CPUE 
Mile 
1986 44 M 6 421.33 18.36 2.00 
1987 25 M 5 340.80 26.01 1.67 
F 6 365.33 18.32 2.00 
37 M 11 351.54 37.85 2.25 
F 5 351.40 36.69 1.02 
1988 25 M 1 242.00 0.00 0.33 
F 6 239.33 29.66 2.00 
37 M 8 271.75 19.16 1.64 
F 15 249.27 24.31 3.07 
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Table 3. Mean weight (w), standard deviation (SD) and CPUE (number of fish per day), 
pound nets, spring 1990. 
Year River Sex N W (grams) SD CPUE 
Class Mile 
1980 44 F 1 11615.90 0.00 0.33 
1981 37 F 2 6937.55 548.08 0.41 
44 F 3 8990.07 1488.85 1.00 
1982 25 F 1 5800.00 0.00 0.33 
37 F 2 6672.80 739.35 0.41 
44 F 3 6278.17 859.49 1.00 
1983 25 F 4 4795.80 1101.06 1.33 
37 M 1 4744.80 0.00 0.21 
44 F 7 4630.07 710.27 2.33 
1984 25 M 4 3170.20 544.18 1.33 
F 11 3345.28 596.91 3.67 
37 M 3 3208.40 707.45 0.61 
F 2 3158.05 162.00 0.41 
44 M 1 2604.50 0.00 0.33 
F 2 3520.30 621.97 0.67 
1985 25 M 7 2016.46 363.62 2.33 
F 17 1939.44 281.12 5.67 
37 M 6 1785.87 385.31 2.46 
44 M 2 1834.95 862.74 0.67 
F 1 1929.40 0.00 0.33 
1986 25 M 3 1061.23 253.61 1.00 
F 16 1139.22 197.00 5.33 
37 M 9 1099.42 248.07 1.84 
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Table 3 (Continued) 
Year River Sex N W (grams) SD CPUE 
Class Mile 
1986 44 M 6 1017.52 137.50 2.00 
1987 25 M 5 546.16 128.57 1.67 
F 6 653.72 94.02 2.00 
37 M 11 597.00 210.97 2.25 
F 5 581.32 219.92 1.02 
1988 25 M 1 175.80 0.00 0.33 
F 6 179.83 61.13 2.00 
37 M 8 260.29 57.48 1.64 
F 15 187.27 56.01 3.07 
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Table 4. Mean fork length (L),standard deviation (SD) and CPUE (number of fish per 
day), pound nets, fall 1989. 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1983 25 F 1 640.00 0.00 0.25 
43 F 3 646.67 32.47 0.60 
1984 25 M 1 604.00 0.00 0.25 
30 M 2 564.00 19.80 1.00 
F 3 583.00 14.11 1.50 
40 M 1 556.00 0.00 0.50 
F 3 584.67 37.07 1.50 
41 F 4 581.50 21.11 1.00 
43 M 11 549.82 10.02 2.20 
F 5 573.20 25.31 1.00 
46 M 3 556.00 6.24 0.75 
F 4 582.00 38.60 1.00 
1985 25 M 8 486.88 39.39 2.00 
F 4 498.00 16.57 1.00 
30 M 14 511.64 21.92 7.00 
F 6 481.50 34.23 3.00 
40 M 10 490.30 32.86 5.00 
F 7 489.43 33.34 3.50 
41 M 26 490.73 25.41 6.50 
F 3 475.33 21.50 0.75 
43 M 57 475.84 32.71 11.40 
F 16 474.56 26.28 3.20 
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Table 4 (Continued) 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1985 46 M 27 496.74 27.14 6.75 
F 14 492.36 31.83 3.50 
1986 25 M 91 385.35 24.74 22.75 
F 58 387.71 26.27 14.50 
30 M 22 397.32 25.66 11.00 
F 20 408.70 20.78 10.00 
40 M 38 378.55 28.50 19.00 
F 19 387.89 26.85 9.50 
41 M 24 404.38 31.63 6.00 
F 14 405.36 25.23 3.50 
43 M 189 386.97 27.49 37.80 
F 111 384.11 24.44 22.20 
46 M 78 392.86 26.53 19.50 
F 23 385.00 25.70 5.75 
1987 25 M 154 312.90 27.60 38.50 
F 89 305.27 29.89 22.25 
30 M 16 332.25 16.44 8.00 
F 11 323.18 16.50 5.50 
40 M 14 315.07 19.61 7.00 
F 8 322.62 17.42 4.00 
41 M 11 324.82 34.30 2.75 
F 4 324.00 17.16 1.00 
43 M 138 324.46 20.79 27.60 
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Table 4 (Continued) 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1987 43 F 84 317.45 24.55 16.80 
46 M 63 322.38 24.30 15.75 
F 28 311.32 28.73 7.00 
1988 25 M 10 242.90 8.46 2.50 
F 8 242.50 15.15 2.00 
40 M 1 216.00 0.00 0.50 
F 4 201.25 15.37 2.00 
41 M 1 251.00 0.00 0.25 
43 M 1 240.00 0.00 0.20 
F 3 251.33 7.57 0.60 
46 M 3 243.67 11.02 0.75 
F 1 235.00 0.00 0.25 
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Table 5. Mean weight (W), standard deviation (SD) and CPUE (number of fish per day), 
pound nets, fall 1989. 
Year River Sex N w SD CPUE 
Class Mile (grams) 
1983 25 F 1 2381.36 0.00 0.25 
43 F 3 2961.33 713.90 0.60 
1984 25 M 1 3005.05 0.00 0.25 
30 M 2 2296.31 240.55 1.00 
F 3 2523.11 491.03 1.50 
40 M 1 2012.82 0.00 0.50 
F 3 2383.00 188.00 1.50 
41 F 4 2478.67 245.92 1.00 
43 M 11 2056.43 241.54 2.20 
F 5 2142.55 335.43 1.00 
46 M 3 2079.40 78.31 0.75 
F 4 2313.84 378.17 1.00 
1985 25 M 8 1564.05 431.03 2.00 
F 4 1677.95 310.96 1.00 
30 M 14 1836.64 268.07 7.00 
F 6 1497.80 370.25 3.00 
40 M 10 1538.12 219.21 5.00 
F 7 1482.12 253.57 3.50 
41 M 26 1592.42 260.83 6.50 
F 3 1503.96 174.07 0.75 
43 M 57 1439.98 268.60 11.40 
F 16 1369.10 207.09 3.20 
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Table 5 (Continued) 
Year River Sex N w SD CPUE 
Class Mile (grams) 
1985 46 M 27 1565.41 225.47 6.75 
F 14 1601.01 330.38 3.50 
1986 25 M 91 874.80 179.12 22.75 
F 58 887.85 209.12 14.50 
30 M 22 873.68 161.23 11.00 
F 20 941.20 140.88 10.00 
40 M 38 820.20 183.32 19.00 
F 20 864.64 188.66 9.50 
41 M 24 955.76 183.32 6.00 
F 14 923.62 170.15 3.50 
43 M 189 838.56 190.75 37.80 
F 111 778.54 174.68 22.20 
46 M 77 890.99 178.00 19.50 
F 23 811.75 149.73 5.75 
1987 25 M 154 459.59 130.26 38.50 
F 89 424.78 124.56 22.25 
30 M 16 497.89 137.32 8.00 
F 11 451.01 58.72 5.50 
40 M 14 467.99 77.02 7.00 
F 8 482.38 65.97 4.00 
41 M 11 492.13 148.84 2.75 
F 4 486.42 106.26 1.00 
43 M 138 488.26 100.83 27.60 
F 84 447.42 100.91 16.80 
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Table 5 (Continued) 
Year River Mile Sex N w SD CPUE 
Class (grams) 
1987 46 M 63 486.75 114.98 15.75 
F 28 433.66 124.34 7.00 
1988 25 M 10 209.79 33.28 2.50 
F 8 194.90 61.44 2.00 
40 M 1 198.45 0.00 0.50 
F 4 163.01 47.14 2.00 
41 M 1 226.80 0.00 0.25 
43 M 1 198.45 0.00 0.20 
F 3 226.41 27.78 0.60 
46 M 3 227.41 29.28 0.75 
F 1 178.00 0.00 0.25 
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Table 6. Mean fork length (L), standard deviation (SD) and CPUE (number of fish per 
day), pound nets, spring 1989. 
Year River Sex N L SD CPUE 
Class Mile 
1980 46 F 1 822.00 0.00 0.09 
1981 25 F 2 757.00 45.25 0.13 
30 F 1 732.00 0.00 0.14 
32 F 1 692.00 0.00 0.10 
46 M 1 730.00 0.00 0.09 
F 2 761.50 47.38 0.18 
1982 25 M 1 651.00 0.00 0.07 
F 1 699.00 0.00 0.07 
46 M 5 667.60 16.77 0.45 
F 6 644.83 47.38 0.54 
1983 25 M 3 584.00 3.00 0.20 
F 6 575.17 31.66 0.40 
30 M 1 570.00 0.00 0.14 
F 1 585.00 0.00 0.14 
32 M 3 549.67 3.05 0.30 
F 2 561.00 24.04 0.20 
46 M 11 565.27 35.32 1.00 
F 25 586.20 23.13 2.27 
1984 25 M 11 489.73 38.37 0.73 
F 7 487.00 27.26 0.47 
30 M 5 508.60 21.41 0.71 
F 1 455.00 0.00 0.14 
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Table 6 (Continued) 
Year River Sex N L SD CPUE 
Class Mile 
1984 32 M 4 504.25 26.18 0.40 
F 1 465.00 0.00 0.10 
46 M 16 497.81 30.94 1.45 
F 2 530.00 4.24 0.18 
1985 25 M 40 395.88 40.18 2.67 
F 25 382.16 35.13 1.67 
30 M 3 401.00 41.33 0.43 
32 M 4 381.75 13.00 0.40 
F 1 412.00 0.00 0.10 
46 M 10 390.80 37.20 0.91 
1986 25 M 103 309.21 27.00 6.87 
F 76 307.83 26.85 5.07 
30 M 3 295.00 51.39 0.43 
32 M 12 305.42 37.92 1.20 
F 4 286.25 16.54 0.40 
46 M 8 300.75 21.30 0.73 
F 1 285.00 0.00 0.09 
1987 25 M 6 246.83 16.93 0.40 
F 5 258.60 7.70 0.33 
30 M 2 231.00 14.14 0.28 
F 1 240.00 0.00 0.14 
32 M 1 223.00 0.00 0.10 
46 M 3 227.67 12.66 0.27 
F 1 228.00 0.00 0.09 
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Table 7. Mean weight (W), standard deviation (SD) and CPUE (number of fish per day), 
pound nets, spring 1989. 
Year River Mile Sex N w SD CPUE 
Class (grams) 
1980 46 F 1 8618.00 0.00 0.09 
1981 25 F 2 5797.00 1141.27 0.13 
30 F 1 5616.00 0.00 0.14 
32 F 1 4264.00 0.00 0.10 
46 M 1 5017.00 0.00 0.09 
F 2 6010.00 237.59 0.18 
1982 25 M 1 3969.00 0.00 0.07 
F 1 4990.00 0.00 0.07 
46 M 5 4105.00 322.74 0.45 
F 6 3850.33 775.76 0.54 
1983 25 M 3 3147.00 251.73 0.20 
F 6 2965.83 520.98 0.40 
30 M 1 2694.00 0.00 0.14 
F 1 3062.00 0.00 0.14 
32 M 3 2310.67 394.97 0.30 
F 2 2298.00 588.31 0.20 
46 M 11 2542.18 469.32 1.00 
F 25 3022.56 365.78 2.27 
1984 25 M 11 1740.54 353.25 0.73 
F 7 1941.43 310.53 0.47 
30 M 5 1888.00 208.40 0.71 
F 1 1732.00 0.00 0.14 
30 
Table 7 (Continued) 
Year River Mile Sex N w SD CPUE 
Class (grams) 
1984 32 M 4 1800.00 261.86 0.40 
F 1 1452.00 0.00 0.10 
1984 46 M 16 1711.81 291.93 1.45 
F 2 2241.00 38.18 0.18 
1985 25 M 40 920.80 354.38 2.67 
F 25 852.64 282.67 1.67 
30 M 3 858.67 555.08 0.43 
32 M 4 664.25 127.12 0.40 
F 1 1107.00 0.00 0.10 
46 M 10 864.10 248.57 0.91 
1986 25 M 103 401.84 114.87 6.87 
F 75 410.01 129.29 5.07 
30 M 3 299.33 70.31 0.43 
32 M 12 387.17 180.16 1.20 
F 4 348.00 82.31 0.40 
46 M 8 364.50 79.84 0.73 
F 1 313.00 0.00 0.09 
1987 25 M 6 188.67 49.61 0.40 
F 5 207.20 58.43 0.33 
30 M 2 174.50 53.03 0.28 
F 1 172.00 0.00 0.14 
32 M 1 138.00 0.00 0.10 
46 M 3 161.67 17.90 0.27 
F 1 200.00 0.00 0.09 
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Table 8. Mean fork length (L), standard deviation (SD) and CPUE (number of fish per 
hour), pound nets, fall 1988. 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1981 47 M . . 1 650.00 0.00 0.25 
F 1 680.00 0.00 0.25 
1982 25 F 1 646.00 0.00 0.17 
43 M 1 677.00 0.00 0.14 
F 1 625.00 0.00 0.14 
1983 25 M 3 525.00 52.92 0.50 
F 1 610.00 0.00 0.17 
40 M 1 576.00 0.00 0.12 
F 6 573.33 27.71 0.75 
43 M 4 542.5 13.70 0.57 
F 8 547.38 19.45 1.14 
46 F 3 573.00 17.43 1.00 
47 M 3 547.33 7.09 0.75 
F 2 550.00 16.97 0.50 
1984 25 M 17 481.12 27.77 0.35 
F 4 458.75 31.12 0.67 
40 M 44 483.93 32.29 5.50 
F 18 494.89 33.85 2.25 
43 M 43 482.49 27.62 6.14 
F 8 503.75 22.47 1.14 
46 M 4 463.25 7.72 1.33 
F 1 465.00 0.00 0.33 
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Table 8 (Continued) 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1984 47 M 4 481.75 28.65 1.00 
F 3 517.33 7.02 0.75 
1985 25 M 37 386.38 31.59 6.17 
F 29 394.00 38.00 4.83 
40 M 115 380.41 27.80 14.38 
F 83 381.42 28.72 10.38 
43 M 73 379.86 25.55 10.43 
F 73 382.49 31.75 10.43 
46 F 4 378.25 41.29 1.33 
47 M 20 385.10 24.51 5.00 
F 26 375.50 30.84 6.50 
1986 25 M 158 304.28 22.48 26.33 
F 139 304.24 21.32 23.17 
40 M 129 317.49 23.04 16.12 
F 131 318.54 23.99 16.38 
43 M 92 303.32 31.71 13.14 
F 83 299.31 30.53 11.86 
46 M 5 289.60 24.09 1.67 
F 9 286.78 21.49 3.00 
47 M 53 305.79 32.25 13.25 
F 59 303.56 24.98 14.75 
1987 25 M 26 244.12 16.93 6.83 
F 15 249.47 11.50 2.50 
43 M 15 233.33 14.32 2.14 
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Table 8 (Continued) 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1987 43 F 12 229.00 17.61 1.71 
47 M 17 233.47 20.56 4.25 
F 12 229.75 16.46 3.00 
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Table 9. Mean weight (W), standard deviation (SD) and CPUE (number of fish per day), 
pound nets, fall 1988. 
Year River Mile Sex N W (grams) SD CPUE 
Class 
1981 47 M 1 3969.00 0.00 0.25 
F 1 4817.00 0.00 0.25 
1982 25 F 1 3942.00 0.00 0.17 
43 M 1 4395.00 0.00 0.14 
F 1 3089.00 0.00 0.14 
1983 25 M 3 1974.67 464.54 0.50 
F 1 3375.00 0.00 0.17 
40 M 1 2041.00 0.00 0.12 
F 6 2207.33 259.69 0.75 
43 M 4 2194.25 173.98 0.57 
F 8 2032.25 318.13 1.14 
46 F 3 2328.33 69.28 1.00 
47 M 3 2343.67 115.04 0.75 
F 2 2381.50 282.13 0.50 
1984 25 M 17 1599.06 234.59 0.35 
F 4 1312.25 153.08 0.67 
40 M 44 1518.84 319.69 5.50 
F 18 1609.17 293.75 2.25 
43 M 43 1593.93 275.24 6.14 
F 8 1792.88 268.30 1.14 
46 M 4 1383.75 87.12 1.33 
F 1 1452.00 0.00 0.33 
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Table 9 (Continued) 
Year River Mile Sex N W (grams) SD CPUE 
Class 
1984 47 M 4 1744.50 217.30 1.00 
F 3 2014.33 . 129.19 0.75 
1985 25 M 37 849.27 202.92 6.17 
F 29 885.48 229.66 4.83 
40 M 114 786.87 203.68 14.38 
F 84 754.98 201.70 10.38 
43 M 73 829.41 244.77 10.43 
F 73 804.85 244.76 10.43 
46 F 4 742.75 317.55 1.33 
47 M 20 847.15 216.60 5.00 
F 26 758.50 219.32 6.50 
1986 25 M 158 416.06 111.10 26.33 
F 138 401.09 104.24 23.17 
40 M 129 448.36 109.44 16.12 
F 130 451.85 118.58 16.38 
43 M 92 399.74 138.76 13.14 
F 83 364.08 127.82 11.86 
46 M 5 326.60 94.53 1.67 
F 9 315.11 87.78 3.00 
47 M 53 410.74 161.27 13.25 
F 59 387.56 133.69 14.75 
1987 25 M 26 222.27 118.91 6.83 
F 15 206.40 40.08 2.50 
43 M 15 162.20 44.87 2.14 
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Table 9 (Continued) 
Year River Mile Sex N W (grams) SD CPUE 
Class 
1987 43 F 12 151.83 48.90 1.71 
47 M 17 145.53 59.42 4.25 
F 12 135.33 42.50 3.00 
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Table 10. Mean fork length (L), standard deviation (SD) and CPUE (number of fish per 
day), pound nets, spring 1988. 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1981 25 M 1 750.00 0.00 0.20 
47 M 1 715.00 0.00 0.33 
1982 31 F 1 621.00 0.00 0.20 
1983 31 M 3 522.33 58.43 0.60 
F 1 610.00 0.00 0.20 
42 M 5 532.40 31.47 0.83 
F 1 570.00 0.00 0.17 
46 M 1 505.00 0.00 0.08 
F 5 574.40 48.09 0.38 
47 M 4 550.75 21.12 1.33 
F 2 553.50 12.02 0.67 
1984 25 M 1 482.00 0.00 0.20 
31 M 7 496.57 16.37 1.40 
F 1 515.00 0.00 0.20 
41 M 4 522.00 26.24 1.00 
F 3 520.00 24.88 0.75 
42 M 25 504.12 40.05 4.17 
F 3 547.33 10.78 0.50 
46 M 9 505.67 46.18 0.69 
F 11 566.45 29.54 0.85 
47 M 2 503.50 26.16 0.67 
F 1 623.00 0.00 0.33 
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Table 10 (Continued) 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1985 25 M 4 383.75 33.75 0.80 
F 3 409.67 26.65 0.60 
31 M 27 435.44 51.85 5.40 
F 6 419.67 62.99 1.20 
41 M 14 459.14 35.70 3.50 
F 2 362.00 137.18 0.50 
42 M 23 457.30 29.23 3.83 
F 2 498.50 38.89 0.33 
46 M 2 427.00 36.78 0.15 
47 M 1 437.00 0.00 0.33 
F 1 496.00 0.00 0.33 
1986 25 M 8 316.25 35.16 1.60 
F 7 297.28 30.08 1.40 
31 M 17 319.29 72.57 3.40 
F 2 289.00 21.21 0.40 
41 M 27 382.78 64.59 6.75 
F 9 306.78 58.78 2.25 
42 M 13 347.62 68.27 2.17 
F 4 303.00 35.30 0.67 
46 M 7 296.57 39.76 0.54 
F 5 272.40 29.30 0.38 
1987 25 M 9 226.56 48.12 1.80 
F 9 201.78 28.26 1.80 
31 M 6 213.33 12.29 1.20 
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Table 10 (Continued) 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1987 31 F 6 219.17 14.54 1.20 
41 M 6 249.67 23.46 1.50 
F 4 214. 75 6.70 1.00 
42 M 1 248.00 0.00 0.17 
46 M 21 225.19 35.40 1.61 
F 8 205.12 20.18 0.61 
47 F 1 210.00 0.00 0.33 
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Table 11. Mean weight (W), standard deviation (SD) and CPUE (number of fish per day), 
pound nets, spring 1988. 
Year River Mile Sex N W (grams) SD CPUE 
Class 
1981 25 M 1 5539.00 0.00 0.20 
47 M 1 4631.00 0.00 0.33 
1982 31 F 1 2540.00 0.00 0.20 
1983 31 M 3 2071.33 599.28 0.60 
F 1 3130.00 0.00 0.20 
42 M 5 1920.00 454.03 0.83 
F 1 2495.00 0.00 0.17 
46 M 1 1725.00 0.00 0.08 
F 5 2524.00 572.39 0.38 
47 M 4 2133.75 157.14 1.33 
F 2 2769.50 64.35 0.67 
1984 25 M 1 1452.00 0.00 0.20 
31 M 7 1794.86 163.27 1.40 
F 1 1769.00 0.00 0.20 
41 M 4 1837.25 171.82 1.00 
F 3 1890.00 159.03 0.75 
42 M 25 1600.20 425.32 4.17 
F 3 2071.67 159.56 0.50 
46 M 9 1679.24 497.17 0.69 
F 11 2587.54 408.14 0.85 
47 M 2 1635.00 255.97 0.67 
F 1 3178.00 0.00 0.33 
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Table 11 (Continued) 
Year River Mile Sex N W (grams) SD CPUE 
Class 
1985 25 M 4 816.25 225.37 0.80 
F 3 846.67 171.51 0.60 
31 M 27 1265.81 410.15 5.40 
F 6 1201.83 490.88 1.20 
41 M 14 1341.43 294.93 3.50 
F 2 819.00 895.20 0.50 
42 M 23 1149.09 263.12 3.83 
F 2 1537.50 583.36 0.33 
46 M 2 976.00 417.19 0.15 
47 M 1 999.00 0.00 0.33 
F 1 2043.00 0.00 0.33 
1986 25 M 8 453.25 135.75 1.60 
F 7 356.43 131.75 1.40 
31 M 17 595.18 362.95 3.40 
F 2 589.50 64.35 0.40 
41 M 27 491.63 396.86 6.75 
F 9 454.44 297.04 2.25 
42 M 13 535.92 292.44 2.17 
F 4 385.75 87.12 0.67 
46 M 7 377.00 160.40 0.54 
F 5 253.00 84.33 0.38 
1987 25 M 9 184.56 205.64 1.80 
F 9 100.67 42.11 1.80 
31 M 6 119.83 20.83 1.20 
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Table 11 (Continued) 
Year River Mile Sex N W (grams) SD CPUE 
Class 
1987 31 F 6 130.67 23.10 1.20 
41 M 6 194.33 86.01 1.50 
F 4 123.25 11.24 1.00 
42 M 1 205.00 0.00 0.17 
46 M 21 155.52 78.56 1.61 
F 8 105.00 36.31 0.61 
47 F 1 182.00 0.00 0.33 
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Table 12. Mean fork length (L), standard deviation (SD) and CPUE (number of fish per 
day), pound nets, fall 1987. 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1980 46 F 1 781.00 0.00 0.25 
47 F 1 700.00 0.00 0.06 
1981 25 M 1 650.00 0.00 0.14 
1982 25 M 4 542.75 34.71 0.57 
F 6 544.83 26.78 0.86 
46 M 1 546.00 0.00 0.25 
F 2 590.50 20.51 0.50 
47 F 7 547.14 17.83 0.41 
1983 25 M 52 468.79 25.88 7.43 
F 29 474.03 28.18 4.14 
46 M 8 487.12 20.39 2.00 
47 M 14 473.00 29.24 0.82 
F 4 502.00 32.38 0.24 
1984 25 M 86 377.64 34.39 12.28 
F 76 372.66 36.24 10.86 
46 M 13 391.54 30.16 3.25 
F 5 391.41 22.92 1.25 
47 M 8 376.78 42.12 0.47 
F 12 375.67 30.38 0.71 
1985 25 M 223 287.06 21.01 31.86 
F 299 288.05 20.98 42.71 
46 M 21 268.95 26.97 5.25 
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Table 12 (Continued) 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1985 46 F 24 266.96 30.48 6.00 
47 M 70 257.63 24.57 4.12 
F 70 259.44 25.32 4.12 
1986 25 F 1 189.00 0.00 0.14 
46 F 2 224.50 7.78 0.50 
47 M 20 208.40 15.28 1.18 
F 15 217.67 13.33 0.88 
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Table 13. Mean weight (W), standard deviation (SD) and CPUE (number of fish per day), 
pound nets, fall 1987. 
Year River Mile Sex N w SD CPUE 
Class (grams) 
1980 46 F 1 5216.00 0.00 0.25 
47 F 1 4445.00 0.00 0.06 
1981 25 M 1 3266.00 0.00 0.14 
1982 25 M 4 2211.25 265.43 0.57 
F 6 1980.67 454.19 0.86 
46 M 1 2223.00 0.00 0.25 
F 2 2449.50 127.99 0.50 
47 F 7 2099. 71 376.50 0.41 
1983 25 M 52 1474.08 280.06 7.43 
F 29 1524.24 325.95 4.14 
46 M 8 1746.38 196.74 2.00 
47 M 14 1393.21 337.90 0.82 
F 4 1519.50 297.22 0.24 
1984 25 M 86 818.99 243.60 12.28 
F 76 770.18 229.81 10.86 
46 M 13 873.00 224.25 3.25 
F 5 852.80 223.29 1.25 
47 M 8 803.06 228.72 0.47 
F 12 702.33 238.20 0.71 
1985 25 M 223 327.77 89.47 31.86 
F 299 334.30 94.22 42.71 
46 M 21 284.33 87.00 5.25 
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Table 13 (Continued) 
Year River Mile Sex N w SD CPUE 
Class (grams) 
1985 46 F 24 268.88 93.45 6.00 
47 M 70 274.13 223.49 4.12 
F 70 246.41 69.75 4.12 
1986 25 F 1 324.00 0.00 0.14 
46 F 2 160.50 40.31 0.50 
47 M 20 122.10 31.32 1.18 
F 15 141.60 24.27 0.88 
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Table 14. Mean fork length (L), standard deviation (SD) and CPUE (number of fish per 
day), pound nets, spring 1987. 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1977 40 F 1 958.00 0.00 0.25 
1978 40 F 2 905.00 120.21 0.50 
44 M 1 732.00 0.00 0.08 
F 3 826.00 97.96 0.25 
1979 25 F 1 728.00 0.09 0.03 
1980 25 F 3 553.67 65.02 0.10 
40 M 2 622.50 10.61 0.50 
F 1 769.00 0.00 0.25 
44 F 3 813.33 32.14 0.25 
1981 25 M 6 633.50 77.90 0.20 
F 6 553.67 65.02 0.20 
40 M 1 625.00 0.00 0.25 
44 F 3 703.67 50.00 0.25 
48 F 2 608.00 14.14 0.17 
1982 25 M 19 533.42 49.54 0.63 
F 31 575.48 47.87 1.06 
40 M 5 529.80 37.42 1.25 
F 5 592.20 47.73 1.25 
44 M 17 552.65 62.98 1.42 
F 36 565.00 40.64 3.00 
48 M 1 531.00 0.00 0.08 
F 8 597.88 57.27 0.67 
1983 25 M 24 476.88 39.08 0.80 
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Table 14 (Continued) 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1983 25 F 12 517.58 25.70 0.40 
40 M 30 498.80 32.84 7.50 
F 20 548.35 29.59 5.00 
44 M 58 499.62 30.98 4.83 
F 102 551.22 24.44 8.50 
48 M 4 516.00 47.12 0.33 
F 14 546.78 34.70 1.16 
1984 25 M 24 454.63 23.30 0.80 
F 28 453.43 41.65 0.93 
40 M 46 451.35 37.58 11.50 
F 4 491.75 37.84 1.00 
44 M 32 447.50 31.20 2.67 
F 9 470.11 59.80 0.75 
48 M 3 419.67 56.85 0.25 
F 1 470.00 0.00 0.08 
1985 25 M 5 336.80 23.87 0.17 
F 5 321.20 59.87 0.17 
40 M 16 348.56 39.72 4.00 
F 4 344.50 47.95 1.00 
44 M 9 355.89 20.07 0.75 
F 2 335.00 63.64 0.17 
48 M 1 350.00 0.00 0.08 
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Table 14 (Continued) 
Year River Mile Sex 
Class 
1985 48 F 
1986 25 M 
N 
2 
1 
50 
L (mm) SD CPUE 
288.00 0.00 0.03 
288.00 0.00 0.03 
Table 15. Mean weight (W), standard deviation (SD) and CPUE (number of fish per
day), pound nets, spring 1987. 
Year River Mile Sex N W (grams) SD CPUE 
Class 
1977 40 F 1 10433.00 0.00 0.25 
1978 40 F 2 8800.00 3078.74 0.50 
44 M 1 6441.00 0.00 0.08 
F 3 9072.00 2385.11 0.25 
1979 25 F 1 5806.00 0.00 0.03 
1980 25 F 3 3099.33 916.42 0.10 
40 M 2 3220.50 193.04 0.50 
F 1 5443.00 0.00 0.25 
44 F 3 8013.33 729.13 0.25 
1981 25 M 6 3904.17 1372.13 0.20 
F 6 2870.71 755.14 0.20 
40 M 1 2722.00 0.00 0.25 
44 F 3 5762.33 1205.65 0.25 
48 F 2 3311.00 513.36 0.17 
1982 25 M 19 2368.26 740.92 0.63 
F 31 2831.35 687.52 1.06 
40 M 5 1878.00 323.26 1.25 
F 5 2821.40 699.33 1.25 
44 M 17 2537.59 898.26 1.42 
F 36 2892.94 592.67 3.00 
48 M 1 2268.00 0.00 0.08 
F 8 3169.50 836.67 0.67 
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Table 15 (Continued) 
Year River Mile Sex N W (grams) SD CPUE 
Class 
1983 25 M 24 1695.33 434.88 0.80 
1983 25 F 12 2014.25 362.06 0.40 
40 M 30 1487.83 344.48 7.50 
F 20 2148.60 419.20 5.00 
44 M 58 1945.02 409.68 4.83 
F 102 2618.72 429.47 8.50 
48 M 4 1825.50 471.97 0.33 
F 14 2643.79 489.06 1.16 
1984 25 M 24 1427.07 242.99 0.80 
F 28 1393.25 313.82 0.93 
40 M 46 1058.04 258.98 11.50 
F 4 1406.25 353.11 1.00 
44 M 32 1518.16 387.67 2.67 
F 9 1834.67 546.41 0.75 
48 M 3 1179.00 635.00 0.25 
F 1 1814.00 0.00 0.08 
1985 25 M 5 626.00 170.77 0.17 
F 5 505.20 217.51 0.17 
40 M 16 535.94 199.48 4.00 
F 4 521.50 280.77 1.00 
44 M 9 720.44 181.94 0.75 
F 2 635.00 128.69 0.17 
48 M 1 544.00 0.00 0.08 
52 
Table 15 (Continued) 
Year River Mile Sex N W (grams) SD CPUE 
Class 
1985 48 F 2 272.00 0.00 0.17 
1986 25 M 1 272.00 0.00 0.03 
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Table 16. Mean fork length (L), standard deviation (SD) and CPUE (number of fish per 
day), pound nets, fall 1986. 
Year River Mile Sex N L (mm) SD CPUE 
Class 
1978 43 M 1 673.00 0.00 0.50 
1982 25 M 9 506.78 41.07 0.69 
F 1 445.00 0.00 0.08 
43 M 2 519.00 26.87 1.00 
F 2 576.5 58.69 1.00 
1983 25 M 39 477.44 34.89 3.00 
F 18 511.78 40.39 1.38 
43 M 18 488.44 34.71 9.00 
F 5 523.00 45.70 2.50 
1984 25 M 113 411.03 37.09 8.69 
F 95 423.19 40.13 7.31 
43 M 13 419.46 57.09 6.50 
F 10 412.90 79.88 5.00 
1985 25 M 131 320.98 25.05 10.08 
F 153 321.08 25.02 11.77 
43 M 87 324.08 30.20 43.50 
F 69 323.06 24.73 34.50 
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Table 17. Mean weight (W), standard deviation (SD) and CPUE (number of fish per 
day), pound nets, fall 1986. 
Year River Mile Sex N W (grams) SD CPUE 
Class 
1978 43 M 1 4899.00 0.00 0.50 
1982 25 M 9 1905.00 395.41 0.69 
F 1 1678.00 0.00 0.08 
43 M 2 2018.50 481.54 1.00 
F 2 2676.50 833.68 1.00 
1983 25 M 39 1526.00 296.42 3.00 
F 18 1890.00 408.57 1.38 
43 M 18 1662.17 408.07 9.00 
F 5 1868.60 426.11 2.50 
1984 25 M 113 1076.58 290.33 8.69 
F 95 1130.21 304.65 7.31 
43 M 13 1189.84 458.93 6.50 
F 10 1093.20 630.78 5.00 
1985 25 M 131 555.16 138.06 10.08 
F 153 492.66 121.15 11.77 
43 M 87 528.70 151.43 43.50 
F 69 525.32 140.22 34.50 
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Table 18. Gompertz model parameters for striped bass captured by pound nets in the 
Rappahannock River, spring 1990. 
Parameter Estimate S .E . c.v.
Sexes 
Combined 
w 
0 
9.597 X 10 
1
2.312 X 10 
1
2.409 X 10 
-1
G 5.846 l.171xl0
-1
2.003 X 10-
2 
-1 -2 -1
g 1.818 X 10 1.962 X 10 1.080 X 10 
Females Only 
w .2 1.066 X 10 3.704 X 10 1 3.475 X 10 -1
0 
-1 -2
G 5.771 4.664 X 10 2.883 X 10 
-1 -2 -1
g 1.773 X 10 2.728 X 10 1.538 X 10 
Males Only 
w .2 1.121 X 10 4.530 X 10 1 4.042 X 10 -1
0 
-1
G 6.587 1.338 2.032 X 10 
-1 -2 -1
g 1.404 X 10 6.380 X 10 4.545 X 10 
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Table 19. Allometry growth parameters for striped bass in the Rappahannock River, spring 
1990. 
Parameter 
Sexes 
Combined 
a 
b 
Females Only 
a 
b 
Males Only 
a 
b 
Estimate 
. -51.238 X 10 
3.020 
1.288 X 10 -5
3.014 
8.095 X 10-6
3.088 
57 
S.E. c.v.
2.411 X 10 -6 1.947 X 10 -1
2.932 X 10-:l 9.708 X 10 -3
3.681 X 10 -6 2.857 X 10 -1
4.280 X 10 -2 1.420 X 10 -2
2.963 X 10-6 3.660 X 10 -1
5.730 X 10 -2 1.855 X 10 -2
Table 20. Average back-calculated fork length (mm) at age for striped bass captured by pound nets in the Rappahannock River, 
sexes combined, spring 1990. 
Back-Calculation Age 
Year Age N 1 2 3 4 5 6 7 8 9 
Class 
1988 1 31 198.67 
1987 2 27 219.60 293.87 
1986 3 34 219.56 297.46 370.22 
1985 4 33 226.94 310.07 391.27 459.83 
1984 5 23 236.90 326.58 414.52 490.64 556.87 
1983 6 12 234.29 325.33 413.86 490.52 559.98 626.24 
1982 7 6 245.12 347.03 429.71 520.07 589.25 653.58 712.33 
1981 8 5 235.03 333.34 425.34 517.06 588.64 663.58 727.36 779.95 
1980 9 1 233.26 337.53 429.71 507.64 594.34 688.72 762.25 811.64 863.22 
All Classes 221.98 310.51 395.91 481.98 565.98 643.45 722.75 785.25 863.22 
N 172 172 141 114 80 47 24 12 6 1 
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Table 21. Average back-calculated fork length (mm) at age for striped bass captured by pound nets in the 
Rappahannock River, females only, spring 1990. 
Back-Calculation Age 
Year Age N 1 2 3 4 5 6 7 
Class 
1988 1 22 197.83 
1987 2 11 225.72 300.66 
1986 3 16 221.58 299.88 373.37 
1985 4 18 228.10 308.87 397.58 461.12 
1984 5 15 238.89 327.17 417.05 492.75 561.49 
1983 6 11 237.39 329.06 417.34 493.24 561.56 627.62 
1982 7 6 247.46 348.90 431.21 521.16 590.02 654.06 712.55 
1981 8 5 237.47 335.38 427.01 518.35 589.65 664.28 727.80 
1980 9 1 235.76 339.64 431.49 509.13 595.51 689.55 762.82 
All Classes 224.66 316.89 403.09 488.30 570.62 645.18 723.09 
N 105 105 83 72 56 38 23 12 
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8 9 
780.18 
812.03 863.42 
785.49 863.42 
6 1 
Table 22. Average back-calculated fork length (mm) at age for striped bass captured by pound 
nets in the Rappahannock River, males only, spring 1990. 
Back-Calculation Age 
Year Age N 1 2 3 4 5 6 
Class 
1988 1 9 203.15 
1987 2 16 215.93 289.44 
1986 3 18 218.86 296.01 367.75 
1985 4 15 227.39 312.84 391.71 458.66 
1984 5 8 236.55 328.11 411.57 487.79 548.70 
1983 6 1 224.81 303.94 390.26 471.18 549.41 614.15 
All Classes 220.16 303.11 385.19 468.89 548.78 614.15 
N 67 67 58 42 24 9 1 
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Fig. 1. Annual Landings of Striped 
Bass In Virginia, 1962 - 1988. 
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Fig. 2. Locations of pound nets sampled 
in the Rappahannock River, Virginia, 
fall 1986 - spring 1990. 
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Fig. 3. Catch per unit of effort by 
year class and sex, spring 1990. 
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Fig. 4. Catch per unit of effort by 
year class and sex, fall 1989. 
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Fig. 5. Catch per unit of effort by 
year class and sex, spring 1989. 
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Fig. 6. Catch per unit of effort by 
year class and sex, fall 1988. 
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Fig. 7. Catch per unit of effort by 
year class and sex, spring 1988. 
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year class and sex, fall 198 7. 
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year class and sex, fall 1986. 
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